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ABSTRACT

The problem that prompted this research project was that no in-depth study of the
Department’ s response times had been completed. The Department’ s response time goads are
well defined in the strategic plan, but no systemisin place to determine if those gods are being
met.

The purpose of this research was to determine if the department had been mesting its
response time goas and if those gods are redistic when compared to what other organizations
have done. The evduative research method was used. The following research questions were
posed:

1 How should Oregon City Fire Department cal culate response times?

2. Isthe Oregon City Fire Department meeting response time goas?

3. How do the Oregon City Fire Department’ s response time goa's compare with

those of other fire departments?

A literature review was conducted through the Learning Research Center at the
National Emergency Training Center and the trade journd library of the Oregon City Fire
Department. Severd articles were located that addressed specific organizations' response
times. Severd methods for determining response times were located in other sources.
Alarm data was collected from the Clackamas County Communiceations Department to
determine the fire department’ s response times for 1998.

In 1998 the department responded to 73% of al emergency cdls within 6 minutes,
fdling well short of the 90% god. When compared with averages from the 1992 study
completed by the International Association of Fire Chiefs the Oregon City Satistics were

dightly below average.



It was recommended that an annua review of response times be completed. The
results of this research aso indicated that the Oregon City Fire Department should calculate
response time from thetime acal is recaived until the firgt unit arrives. Regularly scheduled
evauations alow the department to measure the effect changes have had on response times,

and identify steps to reduce dispaich, reflex, and travel segments of the total response time.
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INTRODUCTION

In 1997 the Oregon City Fire Department conducted an extensive strategic planning
process. The Strategic Plan was the result of hours of hard work by citizens, community leaders,
and fire department personnd. Asa part of this process, response time goals for emergency
medica cdls and fire emergency cals were established.

Asareault of those gods, the fire department began making some interna improvements
to reduce response times. Those changes include building athird fire station, hiring additiond
personnel, and purchasing new apparatus.

The problem prompting this research surfaced during areview of the Strategic Planin
1998. While response time goals were defined in the strategic plan, no research had been
completed to determineif the department had met the goals.

Thedud purpose of this research was to determine if the department met has response
time gods and if the gods are redidtic. The evduative research method was used. The following
research questions were posed:

1 How should Oregon City Fire Department cal culate response times?

2. Is the Oregon City Fire Department meeting response time goas?

3. How do the Oregon City Fire Department’ s response time goa's compare with

those for other fire departments?
BACKGROUND AND SIGNIFICANCE
Oregon City isan historical center in the Pacific Northwest. It wasthe Territoria Capitdl

and isthe end of the Oregon Trail.



The City of Oregon City islocated in Clackamas County in the State of Oregon. The
population is currently approaching 24,000 and the City covers an area of gpproximately eight
sguare miles. The population and area of the City has nearly doubled in the last ten years.

The Oregon City Fire Department is a divison within the City of Oregon City. The Fire
Chief reportsto the City Manager, who in turn reports to the City Commission. In 1998, the
Oregon City Fire Department operated 2 engine companies. The department maintai ns twenty
uniformed members, eighteen firefighters, Deputy Fire Chief, and Fire Chief. Operationd
personnel were assigned to athree-platoon rotating schedule. Minimum shift staffing was Sx
members per shift. With the growth Oregon City has experienced the demand for services
continuesto increase. 1n 1988 the Department answered 1,303 darms. That number increased
to 2,752 in 1998, an increase in calls for assistance of 111% over the last decade.

During the development of the Department’ s Strategic Plan citizens expressed their
concerns over responsetimes. As the City’ s area and population has expanded during the last
decade, the Department’ s average response time has increased 32%.

Currently the department is using the response goas for long and short term planning. A
number of projects have been undertaken recently in an atempt to improve response times.
Edtablishing a consstent measure of response times will greetly ad the evauation of the
effectiveness of these projects.

Thisresearch will be critica for the department management team during future planning
sessons. Station locations, equipment purchases, and personnel increases will be based on
meeting the response time god's that have been established for the Department.

Thisresearch isrelevant to the Executive Development coursein that a significant portion

of the course was dedicated to problem solving and research. The ultimate intent of this paper is



to provide information to the Department on how response times may be improved in the years
to come.
LITERATURE REVIEW

The literature review identified severd items rdaing to response times. The Oregon City
Fire Department Strategic Plan States the response time god as, “Provide atota response time
of sx minutes or less to 90% of the emergency responses in the urbanized areas of Oregon City”
(Strategic Plan for the Oregon City Fire Department, 1997, p.45). The response god for the
department aso states that responding units must be staffed with gppropriate levels of
manpower. “A prudent response pattern needs quick response times as well as a sufficient
number of firefighters” (Coleman, 1988, p. 120).

Methods for Calculating Response Times

There are saverd different methods for caculating emergency response times.
“A common definition of response time is the elgpsed time from the moment a person makes a
request for service until the first unit arriveson sceng’ (Brewster, 1994, p. 18). Thisisthe most
common method used for determining response times when they are to be used for department
planning. By reducing the dapsed time into three key dementsit is easer to identify areasfor
improvement.
= Alarm Processing Time— The period from when the cdl for assstance is answered
until emergency responders are derted.
» Reflex Time— Theamount if time it takes emergency responders to cease whatever
current task they are involved in and to begin to respond.
= Travd Time— Thetimefor the gpparatus to trave to the scene of the incident.

These three areas are directly affected by the policies, procedures, equipment, and



facility locations of an organization. Expressing response times into these three categories
alows the service agency to measure and eva uate each segment independently and to plan for
improvements accordingly. “When we tak about the emergency response timeline, we speak of
the time involved in dl three phases as a continuum; beginning with the moment the call is
received and ending once help has been delivered” (Cole, 1991, p. 20).

Another method for caculating response times bresks the elapsed time into severa
different ssgments of the emergency response. 1n 1995, Paul defined response time asthe total
elapsed time from when an incident happens until an gppropriate responder Sarts corrective
action” (Paul, 1995, p. 111).

In this system of measuring response times the total egpsed timeis broken into seven
Separate segments.

= Discovery Time- The time from the occurrence until Someone becomes aware of it.

= Ndtification Time - The time after discovery that dapses until a phoneislocated and

acall for assgtance is made.

= Comprehenson Time - Time expended by the digpatcher in understanding the nature

of the call and determining the proper course of action.

= Activaion Time- The period it takes to notify responders of the emergency.

= Responder Preparation Time - Measures the length of time it takes emergency

responders to prepare themsalves for the incident.

= Travd Time- Thelength of time for the emergency unit to travel to the scene.

»  Assessment and Action Time - The period between units arriving on scene and

corrective action beginning.



This method of measuring takes into account severd factors over which the emergency
services provider haslittle control over (Paul, 1995, p. 111). Factors outside the control of the
organization should be identified but provide little value during long and short term planning.

In the pagt, the Oregon City Fire Department has measured response times as the elapsed
time from when a unit was notified until it arrived on scene (C. Poulton, persond
communication, November 13, 1998). Response times cadculated in this manner do not include
the period of time from the call for assstance to the emergency responder’ s notification.

Cdculating response times based on the egpsed time from the initid call for assstance
until the firgt unit arrives are more in line with the public’s expectations. Citizens want arapid
response to their request for assistance (Paul, 1995, p. 111).

What Method of Measurement Should Oregon City Use

Once the criteriais selected, the next issue is how the response time information is
captured. The response timeis often caculated as an average (arithmetic mean) time for dl
responses. Over along period of time, given the number of calls amedium or large department
receives, circumstances will occasonaly arise that will result in very long response times.
Average response time data can create a false expectation for the public. A department could be
setting itsdf up for afdl by publishing an average response time and then having to explain an
extended response time. Response time data must be clear and concise to avoid confusion from
the customer’ s point of view.

Citizenswill understand this information more effectively if arange of responsetimes are
presented. (See Table 1) Using arange, it is easier to demonstrate the normal responses that

citizens can expect from their emergency service agency (Brewster, 1994, p.18).



The literature review showed that, for the purposes of planning, it is most effective to
caculate response times based on the elgpsed time from the first call for assstance until the first
unit arrives on scene. There are many methods used to record response times. The method
selected should make the information va uable to the organization and be easily understood by
the customersthey serve. Response time data presents a redistic picture when the god isto
reach a certain percentage of cdlsin a specified time.

Oregon City Fire Departments Response Times

A review of the Department’ s records indicated that response times for the past severa
years have been calculated using an average response time. This method does not provide a
measurement that will determine if the Department is meseting itsresponsetime god.  Until
recently the Department’ s response time average had been below six minutes. This does not
indicate whether the established goa of responding to 90% of al emergenciesin lessthan six
minutesis being achieved.

Data from Clackamas Communications Department (C-Com) was collected to provide
an accurate messurement of the department’ s response times for 1998. Currently the department
does not have an internd data collection system that provides for reviewing response times over
an extended period of time. C-Com was able to provide accurate data on all alarmsfor 1998.

Other Emergency Service Providers Response Times

The International Association of Fire Chiefs (IAFC) randomly selected 200 fire
departments and forwarded a questionnaire to gather response time data. There were 57
departments which responded to the survey from around theworld.  The IAFC used this datato
generate datigtical information alowing organizations to compare their response times with

those of amilar organizations. The study identified the vast differencesin the waysfire
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departments collect the data. “If we are ever going to measure performance indicators and
compare them for an acceptable standard, we will al have to measure the same dements’ (Rule,
1992, p. 8). Rule goeson to state in a separate publication “Fire departments should check the
various eements of their response time to assure quality control and customer service’ (Rule,
1996, p.8).

The literature review of other departments’ response times confirmed what Rule has
dated. The various departments use different factors and time frames when establishing their

respective response time statistics and goas.

The Phoenix, Arizona Fire Department assumes a 30 second to one minute dispatch time.

AsMorris suggestsin his paper, A 3 Minute Response Time Goal, thisis abest case scenario
(Morris, 1993, p. 2).

“Under city ordinance the Austin Fire Department has an annual average response time
god of 3.5 minutes’ (Sybesma, 1995, p.56). Thisisan example of a department using average
response time for agoal, as opposed to the more common god of reaching a set percentage of
emergency calswithin an established time frame.

PROCEDURES

The research procedure used to prepare this paper began with arequest for aliterature
search from the Learning Resource Center (LRC) at the Nationd Emergency Training Center
(NETC) in September of 1998. A literature review was aso conducted at the Oregon City
Library in Oregon City, Oregon. Trade journds &t the Oregon City Fire Department were also
reviewed for meterid.

The literature review focused on four specific areas. Firdt, a search was made to

determine how other emergency response agencies measured their response time. Second, a
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determination was made about which method Oregon City should use to measure response times.
Third, areview of the response time for the past decade for Oregon City was completed. Finaly,
a search was conducted to identify response time standards established by other fire departments.

Interviews were conducted with Carol Poulton, Adminigtrative Assistant with the Oregon
City Fire Department, on November 13, 1998; Gerdd Weise, Information Manager, C-Com,
November 17, 1998; Jessica Shriver, Geographic Information Systems, City of Oregon City,
November 19, 1998.

C-Com provides dl dispatching services for Oregon City Fire Department. They answer
9-1-1 cdlsand dispaich al units. They provided complete data on dl darmsfor 1998 including
al timesfor caculating responsetimes. Usng the table in the Executive Development Student
Manual, the size for arandom sample of callsto assure a 95% confidence level was sdected
(Executive Development, 1996, p. 3-39). The Oregon City Fire Department responded to 2,752
cdlsin 1998. Datafor 336 cdlswas reviewed to determine the department’ s response times.
The data sample consisted of the first 28 priority one cals for each month of 1998. The use of
data from each month insured that influences related to weether or time of year were not
excluded from the sample data.

Limitations and Assumptions

It was assumed that al data received from C-Com was accurate. Thereis no secondary
source available to confirm the data received concerning the specific response timesto
emergencies.

There were limitations. No means were available to identify which, if any, responses
may have been stepped down from a* priority one’ response during the call. This factor could

contribute to an increase in the travel time segment of aresponse.
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Another limitation was alack of historica data available from the Oregon City Fire

Department. All previous research had used average times without concern for compliance with

response time godas.
Definitions
MEAN Statistical average of a set of vaues.
MEDIAN Vdue a which haf of the values are higher and half are lower;
mid point in alig of values.
MODE Vaue most frequently observed in a set of vaues.

PRIORITY ONE Refersto emergency cdlsfor help. Thistype of cal requiresrapid
response, usng both lights and siren.

RANGE Lowest and highest vaues observed in a set of values.
RESULTS

How Should Oregon City Fire Department Calculate Response Times?

Phoenix, Arizona uses acombination of digpatch time, reflex time, and travel time to
determine their responsetime. “This definition is more consistent with the desires of customers,
who don't redlly care about internal measures;, their primary concern is how long it takesfor a
unit to arrive once arequest has been made’ (Brewster, 1994, p.18)

The Department’ s Strategic Plan states “ response times are defined and measured as the
elgpsed time from the receipt of acdl for service a C-Com to the arriva at the scene by the first
initid responding fire unit” (Strategic Plan, 1997, p.45). Thisindicatesthat Oregon City isusing
the most accepted method for calculating response times when the datais being used for short
and long term planning.

In the past Oregon City has caculated response time as “the travel time of the units only”

(C. Poulton, personal communication, November 13, 1998). As previoudy dated this method
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does not address aspects of the response that directly affect the length of the responsetime. For
response times to reflect an accurate picture they must include dispatch, reflex, and travel times.

Is the Oregon City Fire Department Meeting Response Time Goals?

The review of the darm response data revealed that Oregon City is not meeting its
responsetimegod. The department responded to 73% of al emergenciesin lessthan six

minutes, faling short of the god to reach 90% of al emergenciesin less than Sx minutes.
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Figure 1. Number of Emergency Responsesin One Minute Increments

When response times are displayed in adigtribution chart, it can be an effective tool in
presenting an accurate picture of response timesto customers. (SeeFigure 1) A wider range,
as seen in Oregon City’s case, istypicad of emergency responses of alarger jurisdiction with
many cals (Brewster, 1994, p.18). Thismay indicate that Oregon City is experiencing two
problems. Firg, the two existing stations do not provide adequate coverage for the geographic
area of the City. Secondly, the number of units available in the City may not be adequate,
requiring second and third up units to answer calls when the department experiences

smultaneous darms.



A review of the callsin 1998 that exceeded the response god confirmed the problems
indicated by the wide range of responsetimesin Figure 1. Of the calls which exceeded the
response time gods, units other than the first due apparatus responded 18% of the time.
Furthermore, 30% of al of the cdls that exceeded the response god occurred in either the
Holcomb, or South End neighborhoods. These are two neighborhoods that are experiencing
rapid growth and have long trave times from current fire department facilities.

How Do the Oregon City Fire Department’s Response Time Goals Compare with those

for other Fire Departments?

The literature review located numerous examples of response time goals. No examples
were located where an organization had separate gods for fire and medica responses. The
Oregon City Fire Department has maintained two goals for planning purposes. The methods that
are available to reduce response times to medica calls may be different than those used to
improvefire call responses. However; for the purpose of comparison, Oregon City’s god of
arriving in less than Sx minutes to 90% of al emergencies was used.

Based on the world wide response time study that was conducted by the IAFC, afive
minute response model was developed. The response god in the model isto arrive at 90% of al
emergendesin lessthan five minutes. Thismodd includesthe totd time from the initid
natification until the first unit arrives. The time includes twenty seconds for notification, one
minute for digpatching, one minute for reflex time, and up to 160 seconds for trave time. (Rule,
1996, p.8)

Rule published the results of the study completed by the IAFC in 1992. That study was

based on data gathered from 57 fire departments around the world (Rule, 1992, p.8). The
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information collected during this study was compared to Oregon City’ s response times. (See

16

Table1.)
IAFC Study Oregon City 1998
Alarm Processing Reflex Time Alarm Processing Reflex Time
Mean 54 sec. 58 sec. 58 sec. 73 sec.
Median 49 sec. 55 sec. 54 sec. 67 sec.
Mode 60 sec. 45 sec. 59 sec. 59 sec.
Range 2110 106 sec. 2310 90 sec. 1310 137 sec. 510 159 sec.

Table 1: Comparison of Oregon City Response Times with IAFC Study Results

The Texas State Board of Insurance, the agency formerly charged with evauating the
effectiveness of Texas fire departments, established response criteriain 1991. The response time
includes reflex time and trave time only; no mention was made of the natification time or
dispatch time. The established response time for commercid, indudtrid, and heavy resdentia
(apartments) areas was a maximum of three minutes. For single family resdentia areasthe
maximum was 5 minutes (Sybesma, 1995, p.55)

“Under city ordinance the Austin Fire Department has an annud average response time
god of 3.5 minutes from the receipt of the cdl to the time thefird fire unit arrives a the scene of
the emergency. Thirty seconds of scramble time is alotted to alow personnd to reect to the call,
don the appropriate gear, and start the gpparatus’ (Sybesma, 1995, p.56). This city ordinance

does not include any time for the dispatching process.
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The Phoenix, Arizona Fire Department has established a three minute response time goa
for dl emergencies. Their responsetimeis calculated using only reflex time and trave time.
Thereisan assumed darm initiation and digpatch time of two minutes. The god is to have a unit
on scenein less than five minutes from the initid report. “In redlity, the current average

response time for the Phoenix Fire Department has been nearly four minutes” (Morris, 1993,

p.3).
DISCUSSION
The use of response time to establish an organization’s gods and objectivesis prevaent
in today’ s “ customer service driven” fire departments. The most common concern of the fire

service' s customer is the response time of emergency units. The fire service has worked on
improving its response times for years. With enhanced 9-1-1 we have tried to educate the public
on the need for quick notification. However, arapid cal to a9-1-1 center isonly aportion of the
entire response time. “Every second counts, and we should not forget the overal picture when
we educate the public, train our personne and plan our programs and activities” (Paul, 1995,
p.114)

Any debate on the service levd afire department provides centers on that department’s
responsetime. “Thereisan obvious link between the time it takes for an emergency response to
be affected, and the outcome of most incidents. When a baby is not breathing, or people are
trapped in a burning building time becomes a critical factor” (Cole, 1991, p. 20).

Oregon City has established response time goals but there has been no research done to
determineif the Department has, or can, achieve these goals. The Department has kept records
for years on the average response time. As the research shows * average response times’ do not

satisfy the needs of the customer or the parties responsible for department planning. The review
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of response timesin 1998 showed that the department was arriving on scene in less than six
minutes 74% of the time for medica cdls and 53% of the time for fire emergencies. This
suggests that thereisalot of work to be done to start meeting the Department’ s response goals.

Thereis no single method for the calculaion of responsetimes. It is clear thet the
response time must be atotal eapsed time, made up of severa segments. The customer who
cdlsto request aid isinterested in the tota responsetime. If the dispatch and reflex times add up
to ten minutes, a one minute travel time will do little to console a customer who has been waiting
11 minutes for assstance. While some jurisdictions continue to set goa's based solely on travel
time, customers are concerned with the total elapsed response time to their request for assistance.
“Emergency response follows atime line that can be broken down into three distinct but related
phases. dispatching, reaction, and travel times’ (Cole, 1991, p.20).

The review of response times from other organizations reveded that Oregon City’s god
of less than 6 minutes may be more practica than other organizations. The god for the Phoenix
Fire Department of athree minute travel time seemsto beided. Asdated by Gary Morris
(Morris, 1993, p.3), “In redlity the average travel time is four minutes, raising the total response
time to around Sx minutes’.

The data received during the IAFC study was converted to severa tables. One table used
data from only full time staffed departments. This data was used to compare with Oregon City.
(SeeTablel.) Oregon City’'stimeswere dightly dower than the ones published by the IAFC.
One factor contributing to dower reflex timesisin the way C-Com caculatesthem. The
difference between the IAFC reflex time and that used by C-Com was the inclusion of time that

digpatchers use notifying responding units. C-Com darts the clock when the notification process
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begins, the IAFC started from the end of the notification process (G. Weise, persond
communication, November 17, 1998).

The natification timeisincluded in the IAFC study during the darm processing category.
That factor makes the Oregon City Satigtics for darm processing fdl farther below those from
the international study. Thiswould indicate one areawhere the organization could look to
improve their overal response timesis the reduction of the “ digpatch” segment of the response
time.

The results of the data research and literature research indicate that Oregon City’s
response time goals are very redistic when compared with those from other departments around
the country. It isawide spread practicein the fire service to use response times for locating new
gations, increasing personnd leves, purchasing gpparatus, and improving operationd
procedures and for good reason. Response times are a clear indicator of how well an emergency
service agency is deivering serviceto its cusomer. It is atangible measurement that the users of
our services can relate to.

It is extremely important to have our customers  support in improving response times.
Quite often the necessary steps to reduce response times are costly and will require voter
approval.

The research has shown that the Oregon City Fire Department has done an excdllent job
in establishing redidtic response time gods. These gods are redidtic and attainable. Itiscritica
that response gods include both a time e ement and a resource eement Smilar to the onesin
Oregon City’ s gtrategic plan. A quick response with only one person or by the wrong type of
gpparatus will not provide the service the customer needs. A rapid response with afully

equipped and properly manned apparatus must be included in response gods. “A prudent
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response pattern needs quick response times as well as a sufficient number of firefighters for the

immediate attack” (Coleman, 1988, p.120).

RECOMMENDATIONS

The following recommendations stem from the data and literature research conducted for
this project.

The fire department must review response times on an annud basis. A procedure should
be adopted to collect the data and conduct aformal review of the information. Thiswill provide
critical information for both short term and long term planning for the departmen.

Asapart of thisreview, improvements that could have affected response times should be
noted. If improvements can be tracked and their affect on response times documented the
information could be very beneficid in future planning sessons.

The department should work closdy with C-Com to try and reduce the “ dispatch” portion
of the response times. The comparison with the data collected by the IAFC showed thisto be the
one areatha isfarthest below the timesin the sudy. Thisis the one segment of the total
response time that the fire department has no direct control over.

Fire department personnel should be trained in the importance of aquick response. The
“reflex time’ is the only segment of the response time that is totally in the control of the
organization and its personnd. A project involving line fire fighters may produce idess to reduce
the “reflex” segment of the total response.

The Fire Department should work with the Transportation Department to implement
traffic control devices that would reduce “trave time” while decreasing the dangers faced by the

public and the fire fighters.



It is strongly recommended that anyone duplicating this type of research work closaly
with their digpatching organizetion. C-Com provided a huge amount of data for the research.

Without their cooperation this research could not have been completed.
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